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Abstract A laser ranging system based on high-speed pulse modulation and echo sampling technology is developed.

Using the high-sensitivity multi-pixel photon counter with the characteristic of multi-echo photon signal

accumulative output, the photoelectric signal conversion is realized. By means of the high-speed signal acquisition,

the full waveforms of the echo signals are obtained. In addition, the precise arriving time of the echo signal is

achieved through the accumulation of the echo signal waveforms. Finally, the high-accuracy laser ranging is

realized. The results of the theoretical analysis and the experiments show that the designed laser ranging system can

realize long range target detection as well as short range laser ranging with high precision. Meanwhile, the dynamic

range is up to 107 and the ranging accuracy reaches 0.6 mm.
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Fig. 1 Laser ranging system based on high-speed pulse modulation and echo sampling
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Fig. 2 Working principle and output signal of MPPC. (a) Working principle; (b) output signal
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Fig. 3 Principle diagram of distance measurement based on multiple measurements and waveform accumulation
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Table 2 Technical parameters of laser ranging system

Item Parameter Value
Wavelength /nm 905
Repetition frequency /kHz 100
Laser peak power /W 3
Laser .
Pulse width /ns 6
Divergence angle /mrad 1.5
Spot diameter /mm 28 X 10
Field of view /mrad 2
Receiving aperture /mm 22
) Effective receiving aperture /mm 1.3
Optical o ) o
. Efficiency of optical receiving module 0.2
receiving N .
Filter bandwidth /nm 10
module

0.5-1.5

Detection probability at 905 nm /% 7
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